Identification of a catalytic residue of Clostridium paraputrificum N-acetyl-beta-D-glucosaminidase Nag3A by site-directed mutagenesis.
Clostridium paraputrificum M-21 beta-N-acetylglucosaminidase 3A (Nag3A) is an enzyme classified in family 3 of the glycoside hydrolases. To identify catalytic residues of this enzyme, mutations were introduced into highly conserved Glu and Asp residues. Replacement of Asp175 with Ala abolished the catalytic activity without change in the circular dichroism spectrum, strongly suggesting that this residue is a catalytic residue, a nucleophile/base or a proton donor. Since the K(m) values of mutant enzymes D119N, D229N, D229A and D274N increased 17 to 41 times as compared with that of wild-type enzyme, Asp119, Asp229, and Asp274 appear to be involved in substrate recognition and binding. Taking previous studies into consideration, we presume that Asp303 is the catalytic nucleophile and Asp175 is the proton donor of C. paraputrificum Nag3A.